Protein phosphatase modulation of the intercellular junctional communication: importance in cardiac myocytes.
The rhythmic contraction of a four-chambered heart is a highly co-ordinated process, requiring the sequential activation of pacemaker cells and the propagation of activity throughout the whole myocardium. Gap-junctional channels, providing enclosed conduits for direct cell-to-cell transfer of ions and small molecules between adjacent cells, allow depolarising currents to flow from excited to non-excited regions of the network and a gradual spreading of the action potential. Gap-junctional channels are dodecamers of transmembrane proteins belonging in chordates to the connexin (Cx) family. In mammalian hearts, cardiomyocytes most prominently express junctional channels built of three Cxs: Cx40, Cx43 and Cx45. As with the great majority of Cx, they are phosphoproteins and exist under different phosphorylated levels. Phosphorylation, a widespread post-translational modification of proteins, is a primary means of mediating signal transduction events that control numerous cellular processes via a highly regulated dynamic interplay of protein kinases (PKs) and protein phosphatases (PPs). These processes appear implicated in the regulation of gap-junctional communication at several stages of the Cx lifecycle, including intracellular Cx trafficking, connexon assembly and disassembly, Cx degradation as well as the gating of gap-junction channels, but the underlying mechanisms remain poorly understood. Although PKs have an established role in this process, less is known about the involvement of PPs. The present review examines the roles played by protein dephosphorylation catalysers in the regulation of the gap-junctional communication in general, with a special focus on the junctional communication between cardiac cells.